Central nitric oxide regulation of the hypothalamic-pituitary-adrenocortical axis in adult male rats.
The presence of nitric oxide (NO) synthase (NOS) in hypothalamic structures which control the activity of the pituitary-adrenocortical axis suggests that NO might be involved in the central regulation of ACTH secretion. We have studied the involvement of NO in the activity of the hypopothalamic-pituitary-adrenocortical (HPA) axis in intact and adrenalectomized rats. The acute effects (4 h) of two NOS inhibitors (HP-228 and NMMA), injected into the left lateral cerebral ventricle of freely moving male rats, on hypothalamic CRH and pituitary proopiomelacortin (POMC) mRNA levels as well as ACTH plasma levels were evaluated. In intact rats, HP-228, but not NMMA, induced an increase in CRH mRNA levels, while in adrenalectomized animals, both NOS inhibitors were effective in increasing CRH mRNA. In intact and adrenalectomized rats, both NOS inhibitors induced an increase in anterior pituitary POMC mRNA levels. Plasma ACTH levels were significantly elevated from 30 min to 2 h following the administration of either HP-228 or NMMA. In adrenalectomized animals, both NOS inhibitors produced a much striking increase of plasma ACTH levels which were still significantly increased at the longest time-interval studied. These results suggest that the central NO system exerts a tonic negative influence on the activity of the HPA axis in the presence or absence of circulating glucocorticoids.